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Mixture of Metal and/or Alloy Particles and a Liquid Medium. 
and Process for the Preparation Thereof 



The present invention relates to a nnixture of metal and/or alloy particles and a 
liquid electrolytic medium, and a process for the preparation thereof. Such 
mixtures are known and are used for different purposes, those mixtures being 
particularly important in which the metal and/or alloy particles can dissolve in the 
liquid electrolytic medium and thereby release electric current. Thus, in particular, 
these are mixtures of metal or alloy particles in which the particles can dissolve in 
an acid or lye. Such chemical reactions are extensively used for the production of 
electric current, for example, in batteries and accumulators, i.e., rechargeable 
batteries. 

A very frequently employed mixture consists of zinc particles or particles of a zinc 
alloy and solutions of alkali as the liquid electrolytic medium. These mixtures are 
employed, for example, together with mixtures of manganese dioxide with 
components of a liquid electrolytic medium, the two mixtures mostly being 
separated by a separator. The particles of zinc or zinc alloys are prepared from 
liquid zinc or liquid zinc alloys according to various known methods, for example, 
by atomization or granulation on a rotating granulating dish. Depending on the 
process conditions, the grain sizes, the grain size distribution and the outer shapes 
of the particles can be adjusted, sieve fractions often being separated from the 
oversize and undersize. 

From WO 99/07030, it is known to selectively admix more or less superfine grains 
with the per se known particles of zinc or zinc alloys, because this is supposed to 
reduce the sensitivity towards mechanical shocks. It is believed that these proper- 
ties can be attributed to the fact that a more favorable rati^ .of volume to surface 



- 2 - 



of the particles is provided and the properties of the batteries are thereby im- 
proved, and/or the superfine grain provides for better contacts between the 
particles. 

For stabilizing the mixtures of particulate zinc and an electric electrolyte, various 
methods have been known. Thus, for example, DE-PS-818 519 describes the 
addition of paper fibers and a gelling agent for dry cell electrodes. DE-AS- 
25 10 934 describes a water-insoluble cross-linked polyacrylamlde as a binder, 
indicating that the previously empioyed binders,. such as sodium carboxymethylcel- 
lulose, did not meet with the desired success. 

It has been the object of the invention to provide mixtures of metal and/or alloy 
particles and a liquid electrolytic medium which, for example, when Incorporated in 
batteries and accumulators, exhibit optimum properties in terms of performance, 
durability, resistance to heavy discharges and mechanical shocks while the release 
of gases is avoided. 

This object has now been achieved by the volume of the liquid electrolytic medium 
approximately corresponding to the spaces between the particles in a dry packing 
(for example, according to ASTM-B 212). This is equivalent to the demand that the 
volume of the mixture be approximately equal to or little larger than the volume of 
a dry packing of the metal and/or alloy particles. In these mixtures, it is practically 
ensured that there is a direct contact between almost all particles while there is 
still enough liquid electrolytic medium to dissolve the metal and/or alloy particles 
to produce current. In contrast, according to the prior art, the mixture contains 
from about 50 to 100% more liquid electrolyte than would fit into the spaces 
between the particles in a dry packing. Accordingly, the volume of such mixtures is 
significantly higher than would correspond to the volume of the particles in a dry 
packing. 

A possible drawback of the mixtures according to the invention is the fact that they 
cannot easily be dosed in the usual way due to their being neither flowable nor 
free-flowing, but having a relatively solid consistency. Therefore, to be able to 
prepare these mixtures and fill them in a dosed manner, for example, into batter- 
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ies, it is possible to first prepare a mixture with excess amounts of the electrolytic 
medium and to take care that this excess can flow from the mixture later after the 
dosing or is sucked off. When batteries based on particles of zinc or zinc alloys and 
manganese dioxide are prepared, this can be achieved relatively easily by partly or 
completely dispensing with moistening the separator, for example, made of paper 
or non-woven materials, after the manganese dioxide has been introduced and the 
separator inserted, and the amount of liquid medium to be employed is first used 
for rendering the mixture of metal and/or alloy particles and the liquid electrolytic 
medium more easily dosable. 

Then, after this dosable mixture has been introduced, the excess amount of the 
electrolytic medium is sucked off through the separator and also supplied to the 
manganese dioxide. Thus, the finished battery contains amounts of electrolytic 
medium which are altogether comparable with those used for batteries prepared 
by previous methods. In contrast, the mixture of metal and/or alloy particles no 
longer contains the usual volume excess of liquid electrolytic medium, which has 
previously been chosen for the mixture to be readily dosable. However, the volume 
of the liquid medium did not fit into the free pore volume of the particles in a dry 
packing. 

To prevent the later settling of the metal and/or alloy particles in the electrolytic 
media, a gelling agent has previously been added to these mixtures. However, 
both the gelling agent and the excess amount of electrolytic medium can affect the 
properties of the finished battery and even deteriorate certain properties. For 
example, not all of the particles are in immediate contact with other particles, so 
that there is no electronic conductivity between them. Thus, the internal resistance 
of the battery increases. The addition of gelling agent can reduce the electric 
conductivity of the electrolytic medium. Further, all previously prepared batteries 
have been more or less sensitive towards heavy mechanical impacts and shocks. 

The use of the mixtures according to the invention, in which the volume of the 
medium approximately corresponds to the spaces between the particles in a dry 
packing, provides a practically direct metallic contact between almost all particles. 
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This reduces the internal resistance of the battery and, above all, also reduces the 
sensitivity towards shocks. 

Since the aggregation of these particles is relatively stable, the use of gelling agent 
can even be dispensed with more or less. At any rate, the annount of gelling agent 
added can be significantly reduced. However, the previously usual amounts may 
also be added, if desired. 

A dry packing is a si;ii! relatively loose aggregation. By intensively vibrating and 
shaking, such dry packings can altogether be further condensed. However, since a 
sufficient amount of liquid electrolytic medium is also necessary in batteries, the 
maximum possible condensation of the metal and/or alloy particles is avoided. 
However, the previously employed significant volume excess of liquid electrolytic 
medium is also avoided. According to the invention, the mixtures are first rendered 
dosable with excess amounts of the electrolytic medium, then dosed and thereafter 
freed from the excess amounts of electrolytic medium. In practice, this is effected 
by suction, wherein this superfluous amount is taken up by the separator and 
cathode, for example. 

The bulk density of a dry packing, for example, according to ASTI^-B 212, is highly 
dependent on the grain size, the grain size distribution and the outer shape of the 
particles. In order to achieve, on the one hand, the advantage of the relatively 
stable structure with metallic contact between the particles, and on the other hand, 
to be able to accommodate sufficient amounts of liquid electrolytic medium in the 
mixture, it is recommendable, when zinc or zinc alloys are used, to employ a 
material which has a dry bulk density of lower than 2.8 g/ml. This is possible, for 
example, when a material is used which contains many elongated or elongated-flat 
particles due to its production method, because this results in a lower bulk density. 
This means that there is a relatively large pore volume between the particles. 
When such materials are used, it is altogether possible then to prepare a compara- 
ble weight distribution between the metal particles and the liquid electrolytic 
medium in the finished battery, as in the previously prepared batteries. This 
distribution of weights has proven useful in principle, and therefore the battery 
manufacturers would not much like to substantially change it. According to the 
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invention, the manner of dosing the mixtures of metal and/or alloy particles and 
the liquid electrolytic medium needs not to be changed either. However, the 
moistening of the separator with impregnation electrolyte may be changed. This 
step may either be completely omitted, or performed with a clearly lower amount 
of impregnation electrolyte, because the mixture of metal and/or alloy particles 
and the liquid electrolytic medium as used according to the invention is capable of 
releasing the excess electrolytic medium to the separator and cathode. In addition, 
the preparation of the batteries in the various standardized sizes can still be 
effected in an unchanged manner. Fur example, the mercury-free zinc alloys usLial 
today, which are little gassing and are environment-friendly, can be employed. 
However, the mixtures of metal and/or alloy particles and a liquid electrolytic 
medium according to the invention may also be employed in other types of 
batteries and accumulators to bring about novel and advantageous properties of 
the batteries and accumulators. 



